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Introduction
Sea cucumbers and other marine invertebrates are becoming increasingly 
important (Devin, 2002)
As a high-quality food source:
◦ High protein with low fat levels
◦ Lower ratio of lysine to arginine provides an hypocholesterolemic effect
◦ Large concentrations of DHA (docosahexaenoic acid)
As valuable new source of biomedicines and pharmaceuticals:
◦ Promising research on medicinal properties of compounds derived from sea cucumbers
◦ Presence of mucopolysaccarides such as glucosomine in the body that have joint-rebuilding properties
◦ Promising as an arthritis treatment
◦ Collegen extracted from them used for cartilage reconstruction
◦ Anticoagulant properties of chrondroitin sulfate valuable for treatment of thrombosis, without the risks of 
heparin
◦ Antitumor and anticancer properties are also present through the mediation of cytotoxic saponins
◦ Antibacterial and antifungal properties have also been found in sea cucumber extracts
◦ Analgesic and wound  healing effects have also been demonstrated
◦ Source of antioxidants
(Kiew & Don 2012)
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Introduction
Current situation with sea cucumbers 
In fisheries:
◦ Over harvesting of wild populations world-wide
◦ There are active fisheries along the West coast
◦ Large market overseas, particularly in Japan 
In aquaculture:
◦ Active culturing of these species is prevalent in China and Japan
◦ Very little culturing as yet is done in the United States
◦ Research published in June of 2014 indicated that the Giant California sea cucumber is a 
possible aquaculture candidate (Azad et al. 2014)
◦ Problems with shore line culturing include predation, pollutant exposure, and lack of 
resources
(Azad et. al. 2014)
Introduction 
Animals encounter stress in aquaculture -
◦ Handling
◦ Salinity change
◦ Crowding
◦ Disease
Farmers’ goal is to raise as many animals as possible in a limited space 
at the least expense
◦ Stress causes loss of animals and loss of profit
◦ Lowered disease resistance
◦ Lack of treatment for disease
◦ Lowered growth rate
ccag.tamu.edu
(Theiman & Palladino 2012)
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Research Objectives
To examine the immunological and physiological effects on sea 
cucumbers in conditions that might be encountered in an intensive 
aquaculture environment
◦ Handling 
◦ Animals are moved from tank to tank
◦ In research facilities, they must be handled for sampling
◦ Salinity change
◦ Rain water can dilute salinity of culture ponds
◦ Purchasing ocean mimicking salt mixes is expensive
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Materials and Methods
Giant California sea cucumbers (Parastichopus californicus) were 
obtained from Bodega Marine Laboratory Station in Bodega Bay, 
California.
Three treatment groups were established
◦ Handling 
◦ Three times daily for 5 minutes; kept at optimal salinity (34 ppt)
◦ Low salinity 
◦ Kept at 28 ppt
◦ Controls 
◦ Optimal salinity (34 ppt) and never handled
After 72 hours in treatment conditions, coelomic fluid was collected for 
analyses of cells (coelomocytes)
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Materials and Methods
Coelomocytes were counted via hemocytometer for differential and 
total coelomocyte count (Braak, 2002)
Total protein content was read via protein refractometer (Mustafa et. al. 
2000)
woodleyequipment.com
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Material and Methods
Lytic activity was determined by lysozyme turbidity assay (Chia & Xing, 
1996)
Phagocytic capacity of cells was determined by counting cells with 
engulfed (formalin-killed) bacteria (Mustafa et. al. 2000)
Phagocytic capacity = Number of cells with engulfed bacteria  x 100
Total number of cells
Respiratory Burst Activity was determined by NBT assay
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Changes in coelomocytes
◦ Total and differential cell count
◦ Phagocytic
◦ Spherule
◦ Lymphatic
◦ Coelomic fluid protein
◦ Phagocytic capacity
◦ Respiratory Burst Activity
◦ Lytic activity
Coelomocyte Studies
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Sea cucumber immediately before 
sampling.
Types of Cells
A—Lymphocyte
B—Type 1 and Type 2 spherule cell
C—Phagocytic cell
Sea cucumber cell types
Ramírez-Gómez et al. 2010
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Results: Total Coelomocyte Count
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Results: Coelomic Fluid Protein
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Results: Phagocytic Capacity
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Results: Respiratory Burst Assay
Experimental groups
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Results: Lytic Activity
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Conclusion
It appears that neither handling nor low salinity produces significant 
stress responses in sea cucumbers.
This would indicate that the Giant California sea cucumber is a good 
candidate for aquaculture.
The benefits that can be obtained from the sea cucumber would 
suggest that the active culturing of this animal would be greatly 
beneficial, both as a source of food and as a source of biomedicines.
Photo by Navid Ayon
Impact
Our study of the  physiological and immunological parameters in 
invertebrate aquaculture can be used for increased production and to 
make better pharmaceuticals in the future.
Sea cucumbers are a valuable source of pharmaceuticals, and in 
increase in utilization should be emphasized in the United States.
Photo by Navid Ayon
Further Research
Areas for further research include:
◦ Studies comparing the quality of cultured sea cucumbers to wild-caught 
cucumbers
◦ Studies on the best ways to successfully raise Giant California sea cucumbers
◦ Longer term studies
◦ Similar research with other species
farm3.staticflickr.com
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